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Current Epidemiology of Hepatitis E Virus Infection in
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Ivo Ditah,1 Fausta Ditah,2 Pardha Devaki,3 Calistus Ditah,4 Patrick S. Kamath,1 and Michael Charlton5
Analysis of the National Health and Nutrition Evaluation Survey (NHANES) 1988-1994
dataset found a relatively high seroprevalence (21%) of hepatitis E virus (HEV) infec-
tion in the U.S. general population. Using data obtained within the NHANES 2009-
2010 survey, where a high performance assay for HEV was used, we estimated the
weighted seroprevalence of HEV infection among U.S. individuals 6 years and older. We
also evaluated factors associated with HEV seropositivity. A total of 8,814 individuals
were included in the analysis. The median age of study participants was 37 years (inter-
quartile range [IQR] 17-58 years), with 51.2% being female. The weighted national
seroprevalence of HEV was 6% (95% confidence interval [CI] 5.1%-6.9%). About 0.5%
of those with HEV had evidence of recent exposure (immunoglobulin M-positive). In
the univariate analyses, factors associated with HEV seropositivity were increasing age
(P-trend< 0.001), birth outside of the U.S., Hispanic race, and “meat” consumption
(>10 times/month). No significant association was observed with low socioeconomic sta-
tus, water source, or level of education. In the multivariate analysis, only older age
remained predictive of HEV seropositivity. Conclusion: The weighted national seropreva-
lence of HEV in the U.S. is much less than previously reported. Using data obtained
with a high performance assay, the seroprevalence of HEV was estimated at 6.0% in the
U.S. Based on these results, the seroprevalence of HEV is only one-third as high as pre-
viously reported. (HEPATOLOGY 2014;60:815-822)
H
epatitis E virus (HEV) is the most common
cause of acute viral hepatitis and jaundice
worldwide.1,2 It is a major public health
problem in developing countries, where sporadic infec-
tions and epidemics of HEV occur periodically.3-6
The prevalence of antibodies to HEV (anti-HEV)
among adults in developing countries ranges from
30% to 80%. Infection is mainly transmitted by way
of a fecal-oral route, usually through contaminated
drinking water or food. HEV infection typically causes
an acute, self-limited hepatitis. HEV infection can,
however, be particularly severe in infants under 2 years
of age, people with preexisting chronic liver disease,
and is associated with 10% to 25% mortality in preg-
nant women.5,7-9
HEV infection is increasingly recognized in the
developed world, where it was previously thought to
be uncommon. Cases were often attributed to travel in
the tropics and subtropics.10 Recent studies indicate
that most cases of HEV in the developed world are, in
fact, locally acquired (autochthonous),1,11-16 possibly
related to zoonotic transmission. The reported preva-
lence of anti-HEV in low-incidence countries varies
widely, ranging from <1% to >20%.17-23 HEV sero-
prevalence in the civilian noninstitutionalized U.S.
population was estimated at 21% using the National
Health And Nutritional Evaluation Survey (NHANES
III) data collected between 1988 and 1994.24 This
high seroprevalence suggests previous subclinical infec-
tion, unrecognized acute HEV infection, or poor
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performance assays with a significant proportion of
false-positive results. Notably, the U.S. seroprevalence
of HEV was higher than reported in other developed
countries.18,25-27
Four major genotypes of mammalian HEV have
been described. Genotypes 1 and 2 are exclusively
human viruses that cause epidemic hepatitis.28-30
Genotypes 3 and 4 are swine viruses, and appear to
infect humans as an accidental host.21 The latter have
also been identified in several other mammalian spe-
cies.31-33 In the U.S., HEV3 from animals (pigs and
rabbits) is the genotype most commonly associated
with zoonotic infection.1,34 All HEV genotypes com-
prise a single serotype.35
Tests for anti-HEV are available commercially, but
none has formal Food and Drug Administration (FDA)
approval in the U.S. The study by Kuniholm et al.24
analyzed data obtained by using an “in-house” assay,
whose specificity has been a subject of debate.25,36 Com-
pared to commercial assays, higher HEV seroprevalence
has been reported in other studies that used the same
EIA assay used by Kuniholm et al.37,38 This assay has
been found to crossreact with antibodies unrelated to
HEV, e.g., in patients with hepatitis C virus infection,
leading to false-positive results.39 In the NHANES 2009-
2010 cycle, blood from participants 6 years old and older
was collected and tested with a more specific and sensi-
tive assay (http://www.cdc.gov/nchs/data/nhanes/nhanes_
09_10/HEPE_F_met_IgG_antibody.pdf).40 We hypothe-
sized that the previously published HEV prevalence in
the U.S. was an overestimate of the true prevalence of
anti-HEV in the United States. The main purpose of
this study was to describe the current epidemiology of
HEV infection in the U.S. general population based on
the NHANES 2009-2010 samples that were tested using
a highly specific anti-HEV assay. Specifically, we aimed to
1) estimate the national prevalence of HEV infection,
and 2) identify factors associated with being HEV sero-
positive among U.S. residents 6 years of age and older.
Participants and Methods
NHANES Survey Background. The NHANES is
conducted by the National Center for Health Statistics
(NCHS) of the Centers for Disease Control and Pre-
vention (CDC). It collates nationally representative
data on the health and nutritional status of the nonin-
stitutionalized, civilian population of the U.S. It uses a
complex, stratified, and multistage probability sam-
pling design and collects information from approxi-
mately 5,000 persons per year using standardized
household interviews, physical examinations, and test-
ing of biologic samples. More detailed information on
the survey design for the NHANES, including
approval from the Institutional Review Board for data
collection and analysis, is available from the survey
documentation.41
Initially, a questionnaire covering only nonsensitive
topics is used to interview participants at home. Here,
demographic data on age, gender, ethnicity, country of
birth, etc., are collected. Information on potentially
sensitive subjects, such as sexual practices and illicit
drug use, is obtained later at a mobile examination
center by means of a computer-assisted personal inter-
viewing technique. The family poverty index ratio
(PIR) was calculated by dividing the total family
income by the poverty threshold, as defined by the
U.S. Census Bureau, with adjustment for family size at
the time of the interview (www.census.gov/hhes/www/
poverty/definitions.html#ratio). Participants were clas-
sified as either below or at/above the poverty line with
a PIR cutoff of 1. Pregnancy status was assessed by
participant self-report and/or a urine pregnancy test.
Questions about years of education, marital status,
occupation, military service, sexual behavior, and ille-
gal drug use including injection drug use were asked
of participants 17 years of age or older.
Laboratory Testing. Tests for anti-HEV immuno-
globulin M (IgM) and immunoglobulin G (IgG) were
performed on all participants of the NHANES 2009-
2010 cycle who were 6 years old or older. Human
serum or plasma from NHANES participants were
tested for IgG and IgM antibodies to hepatitis E using
enzyme immunoassay (ELISA) kits DS-EIA-ANTI-
HEV-G and DS-EIA-ANTI-HEV-M from Diagnostics
System (Soronno, Italy). In a previous study by the
CDC, this assay had the best performance characteris-
tic, with diagnostic sensitivity and specificity of 98%
and 95.2%, respectively, for detecting HEV-IgM.42
IgG anti-HEV was tested by applying an assay from
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the same manufacturer with a specificity of 97.5%,
sensitivity of 100%, and an analytic sensitivity of
1.563 units/mL of WHO reference reagent for IgG
antibody to HEV (also see Supporting 1, 2).40 The
results are reported as either positive or negative. Per-
sons with IgG anti-HEV were considered to have been
exposed to HEV at some point, while participants
with IgM anti-HEV were considered to have recent
exposure (previous 6 months).
Statistical Analyses. Data from the 2009-2010
NHANES survey were analyzed using Stata v. 11 software
according to the NCHS analytic guidelines. The NHANES
uses a complex, stratified, and multistage probability sam-
pling design and collects information from 5,000 persons
per year.43 We used appropriate study design and published
weights for all analyses. The NHANES 2009-2010 data can
be found on the CDC website at http://wwwn.cdc.gov/nchs/
nhanes/search/datapage.aspx?Component5Demographics&
CycleBeginYear52009. All estimates of prevalence are
weighted so as to represent the total U.S. population 6 years
old and older, and to account for oversampling and nonparti-
cipation in the household interview and physical examina-
tion. Prevalence of anti-HEV is presented by various
demographic factors in figures and tables. Proportions from
univariate analyses were compared using the chi-square test,
with factors having P< 0.2 included in the multivariate anal-
yses. P< 0.05 was considered significant in the multivariate
model.
Results
Survey Outcome and Participant Characteris-
tics. A total of 10,537 individuals participated in the
2009-2010 NHANES survey, with 8,814 (83.6%)
individuals age 6 years and older. Of those eligible for
anti-HEV serology testing (8,814), 7,885 (89.5%) sub-
jects had results reported and 929 (10.5%) had no
anti-HEV results (missing). Out of the 929 individuals
with missing results, 223 did not complete the Mobile
Examination Center (MEC) exam and the remaining
706 did not have sufficient blood drawn for all tests.
The “missing” data group was demographically similar
to those with test results except that they tended to be
younger (P< 0.05). A total of 8,814 individuals, with
490 having IgG antibodies to HEV were included in
the analysis. The median age of study participants was
37 years (interquartile range [IQR] 17-58 years) with
51.2% being women. About one in six (16.2%) were
born outside of the U.S.
Weighted Seroprevalence of HEV Infection in the
U.S. General Population as of 2010. The overall
weighted national seroprevalence of HEV in the civil-
ian noninstitutionalized U.S. population was 6.0%
(95% confidence interval [CI] 5.1%-6.9%). About
0.5% of those with HEV IgG positive results had evi-
dence of recent exposure (IgM positive) at the time of
screening. The weighted prevalence of antibodies to
hepatitis C virus was 1.3% (95% CI 0.9, 1.8); hepati-
tis B surface antigen was 0.4% (95% CI 0.2-0.7) and
hepatitis A IgG seroprevalence was 34.8% (95% CI
30.2%, 39.6%). Table 1 shows the prevalence of anti-
bodies to HEV by the demographic characteristics of
the study participants and by gender. The prevalence
of anti-HEV by age, race, gender, and country of birth
are shown in Fig. 1A-C.
Factors Associated With HEV Seropositivity in
the U.S. General Population. In the univariate anal-
ysis, factors associated with HEV seropositivity were
increasing age (P-trend <0.001), birth outside of the
U.S., race, marital status, ever received blood products,
having antibodies to hepatitis A virus, and “meat” con-
sumption (>10 times/month). No significant associa-
tion was observed with low socioeconomic status
(PIR), subject’s water source, gender, substance abuse,
or level of education. In the multivariate analysis
(adjusting for all factors that reached statistical signifi-
cance in the univariate analyses), only age remained
significantly predictive of HEV seroprevalence. Table 2
shows the univariate and multivariate odds ratios for
factors associated with having antibodies to HEV.
Discussion
The most important finding of this detailed national
survey is a greater than 70% lower seroprevalence of
HEV infection in the civilian, noninstitutionalized
U.S. population in 2010, compared to that reported
between 1988 and 1994.24 We believe that the esti-
mate found in this study is more reflective of the true
seroprevalence of HEV exposure in the U.S. The lower
seroprevalence observed using the NHANES 2009-
2010 data, at least in part, explains why very few cases
of acute HEV infection are seen in day-to-day clinical
practice. This study also suggests that the association
between HEV seroprevalence and age may simply be
due to the accumulation of cases over time rather than
a cohort effect.
HEV infection has been thought to be uncommon
in developed countries,44 with the sporadic cases that
are diagnosed attributed to travel to the tropics or con-
tact with someone from an endemic country.10 The
first national estimate of the seroprevalence of HEV in
the U.S. was reported as 21% between 1988 and
1994.24 The low frequency of clinical cases of incident
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Table 1. Weighted Seroprevalence of HEV Infection By Subject Characteristics and Gender, NHANES 2009-2010
Weighted Seroprevalence of HEV
Characteristics Subjects Tested, N (%) Overall (95% CI) Male (95% CI) N5 3,906 (49.5%) Female (95% CI) N5 3,979 (50.5%)
All 7,885(100%) 6.0(5.1, 6.94) 6.3(4.8, 7.7) 5.7(4.7, 6.7)
Age groups 7,885
6-19 2,162(27.4) 0.9(0.2, 1.6) 0.8(0.1, 1.7) 1.1(0.2, 1.9)
20-39 1,916(24.3) 2.7(1.9, 3.6) 3.3(1.8, 4.7) 2.2(1.3, 3.1)
40-59 1,917(24.3) 7.1(5.5, 8.7) 8.1(5.6, 10.7) 6.1(4.6, 7.6)
60-79 1,519(19.3) 13.4(10.9, 15.9) 13.1(9.1, 17.1) 13.6(10.0, 17.2)
801 371(4.7) 15.5(11.1, 19.8) 16.9(9.8, 24.0) 14.5(9.0, 20.0)
Race 7,422
Hispanic 2,541(32.2) 5.6(4.2, 7.0) 6.6(4.9, 8.4) 4.4(2.8, 6.1)
NH White 3,465(43.9) 6.3(5.0, 7.6) 6.2(4.3, 8.2) 6.4(5.0, 7.7)
NH Black 1,416(18.0) 3.4(2.2, 4.5) 3.2(2.2, 4.2) 3.5(1.8, 5.1)
Birthplace 7,879
USA 6,058(76.8) 5.2(4.2, 6.2) 5.1(3.8, 6.5) 5.3(4.3, 6.2)
Outside USA 1,821(23.1) 9.7(7.0, 12.5) 11.4(8.9, 14.0) 7.9(3.7, 12.2)
Tap water source 7,708
Private/public company 6,688(85.2) 5.57(4.5, 6.7) 5.9(4.0, 7.8) 5.3(4.1, 6.4)
Private/public well 948(12.1) 7.8(3.6, 12.1) 7.7(2.2, 13.2) 7.9(4.3, 11.6)
Other 72(0.9) 4.7(2.10, 11.4) 6.7(5.3, 18.7) 2.2(1.1, 5.6)
Eat meat (#times/month) 6,345
<10 4,524(71.3) 4.3(3.6, 5.1) 4.6(3.2, 5.9) 4.2(3.3, 5.0)
>510 1,821(28.7) 6.3(4.6, 8.0) 6.6(4.3, 9.0) 5.9(2.8, 8.9)
Poverty index line 7,170
At or Above 5,356(74.7) 6.0(5.0, 6.9) 6.2(4.7, 7.8) 5.7(4.8, 6.7)
Below 1,814(25.3) 5.1(3.3, 7.0) 5.5(3.2, 7.8) 4.8(2.7, 6.9)
Military service 6,181
Yes 718(11.6) 7.1(4.3, 9.8) 7.5(4.5, 10.4) 1.9(0.1, 6.2)
No 5,463(88.4) 6.8(5.6, 8.0) 7.1(5.2, 9.1) 6.6(5.4, 7.7)
Pregnancy 1,277
Yes 64(4.9) 1.0(0.01, 2.9) n/a 1.0(0.01, 2.9)
No 1,213(92.8) 2.6(1.7, 3.4) n/a 2.6(1.7, 3.4)
Blood product transfusion 7,801
Yes 729(9.3) 11.0(9.0, 13.0) 10.3(7.2, 13.4) 11.4(8.8, 14.1)
No 7,072(89.7) 5.4(4.5, 6.4) 5.9(4.4, 7.4) 5.0(3.9, 6.2)
IDU 4,378
Yes 79(1.8) 4.7(2.0, 11.3) 6.8(0.4, 17.7) 1.9(0.2, 5.9)
No 4,299(98.0) 5.9(4.9, 6.8) 6.1(4.5, 7.7) 5.6(4.4, 6.8)
Drug C/H/M 4,370
Yes 751(17.1) 5.1(2.9, 7.4) 6.9(4.0, 9.7) 2.0(0.02, 4.2)
No 3,619(82.5) 5.9(4.8, 7.0) 5.9(4.2, 7.6) 6.0(4.7, 7.2)
Hepatitis A antibody 7,621
Yes 3,596(47.2) 7.1(5.8, 8.4) 8.0(6.2, 9.7) 6.2(4.1, 8.3)
No 4,025(52.8) 5.4(4.4, 6.4) 5.4(3.8, 6.9) 5.5(4.3, 6.8)
Hepatitis C antibody 7,871
Yes 107(1.4) 9.3(0.2, 18.7) 9.8(1.8, 21.4) 7.8(2.8, 18.5)
No 7,764(98.5) 5.9(5.0, 6.8) 6.1(4.6, 7.7) 5.7(4.7, 6.7)
Level of education 5,711
Above high school 1,642(28.7) 7.5(5.6, 9.4) 8.0(6.0, 10.0) 7.1(4.2, 9.9)
High school 1,305(22.8) 7.3(5.0, 9.6) 7.1(3.9, 10.3) 7.4(5.1, 9.7)
Below high school 2,764(48.3) 7.0(5.91, 8.08) 7.7(5.5, 9.8) 6.4(4.9, 7.9)
Marital status 5,719
Single 984(17.2) 3.2(2.0, 4.4) 4.0(1.5, 6.4) 2.4(1.1, 3.8)
Separated/widow/widower 1,308(22.9) 8.9(5.8, 12.0) 8.0(5.2, 10.8) 9.4(5.5, 13.3)
Married 3,427(59.9) 7.7(6.7, 8.7) 8.5(6.5, 10.5) 6.9(5.8, 8.0)
Sum of subjects for each variable differ from total number of subjects in study due to missing data.
Questions about years of education, marital status, military service, and illegal drug use including injection drug use were asked of participants 17 years of age
or older.
Questions on pregnancy were limited to females aged 20-59 years old.
Abbreviation: drug C/H/M, cocaine/heroin/marijuana.
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HEV infection diagnosed on a national basis resulted
in some degree of skepticism by the medical commu-
nity regarding the 21% estimated seroprevalence of
HEV in the U.S. Of the samples sent to the CDC
between June 2005 and March 2012 from 154
patients suspected to have HEV infection, only
27(22%) were confirmed.42 The high estimated sero-
prevalence raised questions about a possible high inci-
dence of subclinical infection or unrecognized acute
HEV infection in clinical settings due to lack of physi-
cian awareness. It has been shown that a subset of
patients with supposedly drug-induced liver injury
(DILI) actually had evidence of HEV infection when
stored sera were retested.45,46 More important, the
high seroprevalence is thought to be related to the low
specificity and poor performance of the in-house assay
that was used in the NHANES 1988 to 1994
samples.25,36
Commercially available and “in-house” serological
assays vary widely and have poor interassay concord-
ance.36,38,47 Other studies using the assay used in the
NHANES 1988-1994 study found higher seroprevalence
of HEV when compared to commercially available
assays.37,38 It was hypothesized that, perhaps, the “in-
house” assay detected remote infections better than com-
mercial assays which were developed to diagnose more
recent exposures, during which time antibody titers are
typically higher. In the current study, samples from the
NHANES 2009-2010 survey were tested with a high
performing assay with a specificity of 97.5% and sensitiv-
ity of 100%.40 Supporting Material 1 provides detail
information on the performance of the assay used in this
study. Unfortunately, while the IgG anti-HEV used in
this study has not been validated outside of the validation
studies, the IgM anti-HEV assay produced by the same
company has been compared to other commercially
available assays by the CDC and found to have the best
performance characteristics.42,48 Our results show a sig-
nificantly lower seroprevalence of HEV from 21% in
1994 to 6% in 2010. The duration of persistence of IgG
anti-HEV is uncertain.49,50 If the 3.5-fold drop in sero-
prevalence seen in this study was due to a decline in the
IgG anti-HEV titers over time, we would have seen a
lower seroprevalence among the older age groups. Fur-
thermore, given that the U.S. is not endemic for HEV
infection, assays with low specificity are more likely to
include a good proportion of false positives, and may
partially account for the high seroprevalence previously
reported. We believe that the 6% seroprevalence found
in this study more closely represents the reality in the
U.S. and partially explains the small number of clinical
Fig. 1. (A) shows sero-prevalence of HEV infection in US general
population by age and gender, as of 2010. The sero-prevalence of
HEV increased significantly with age (P < 0.001). The gender differen-
ces were not significant. (P> 0.05) Numbers shown are weighted
sero-prevalence for overall, and by gender for each age group. (B)
shows the sero-prevalence of HEV infection in the US general popula-
tion by Age and Race as of 2010. The Highest prevalence was noted
in the Hispanics. Compared to Non-Hispanic Blacks, this difference
was statistically significant. (P5 0.01) N-H White-Non Hispanic White;
N-H Black-non Hispanic Black. Numbers shown are sero-prevalence by
race for each age group. (C) shows sero-prevalence of HEV infection
in the US general population by place of birth and age as of 2010.
People born outside of the USA had a significantly hgher sero-preva-
lence of HEV infection (P5 0.003) and ths increased significantly with
age (P< 0.001). Numbers shown are sero-prevalence by place of
birth for each age group.
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cases seen. A good proportion of these individuals likely
acquired infections locally through exposure or contact
with animals or watercourses contaminated by runoff
from outdoor pig farms.14,15,51 A recent study by Drobe-
niuc et al.42 found that out of 26 confirmed cases of
HEV in the U.S., 15 had no history of overseas travel.
These patients without a history of travel were more
likely to be older, solid organ transplant recipients, and
eight of them had genotype 3 (zoonotic) infection.
One of the objectives of this study was to identify
factors associated with HEV seropositivity in the U.S.
The association between HEV seroprevalence and age
seen in this study could have several explanations. First,
this could be a reflection of the continually improving
environmental hygiene in the U.S. and worldwide, and
consequently, a decrease risk of exposure and overall
seroprevalence of HEV in the U.S. This hygiene
hypothesis is supported by the lower seroprevalence
seen in the younger age groups and the sharp takeoff
thereafter as shown on Fig. 1A. Second, it is possible
that repeated exposure of the immune system to HEV
may be necessary to accumulate sufficient antibodies to
reach a threshold titer that is detectable with current
anti-HEV assays. Finally, this linear rising trend in sero-
prevalence with age could simply be a reflection of
exposed cases accumulated over time. In other words,
the longer a person has lived, the higher the probability
that they would have been exposed at some point in
their lifetime to HEV, and thus the higher prevalence
seen with increasing age.
Participants of Hispanic origin and those born out-
side of the U.S. were associated with higher anti-HEV
prevalence. This association, however, disappears when
age is taken into account. Similarly, an association with
military service, which often involves traveling to
endemic countries, was noted. Together, the above
results suggest that at least some of those with evidence
of HEV infection in the U.S. may have been exposed to
HEV abroad. In contrast to the study by Kuniholm
et al.,24 we did not observe an association between anti-
HEV and “meat consumption” in our multivariate
model. This may be on the basis of the smaller number
of persons reporting meat consumption in the current
study, leading to insufficient power to detect such an
association. It is important to note, however, that the
study by Kuniholm et al.24 found the association
between anti-HEV and “meat consumption” only
among U.S.-born individuals, and they did not adjust
for all potential confounders that were included in our
study. Unfortunately, the NHANES data does not con-
tain data on other potential confounders including
occupations such as animal (swine, rabbits, etc.) farmers
or veterinarians, which are well known to increase the
risk of autochthonous HEV infection.1,52 No associa-
tion was found with blood transfusion. Although cases
of blood transfusion-related HEV infections are well
documented, the contribution of this source appears to
be negligible.53
Table 2. Adjusted Odds Ratios for the Presence of HEV Antibodies, NHANES 2009-2010*
Potential Risk Factor or Exposure Univariate OR (95% CI) P Value Multivariate OR (95% CI) P Value
Age (years) 1.1(1.0, 1.1) trend <0.001 1.1(1.0, 1.1) trend <0.001
Race
NH White 1.0 (Reference)
NH Black 1.7(1.0, 2.8) 0.006 1.9(0.8, 4.2) 0.11
Hispanic 1.9(1.2, 3.0) 0.49 1.5(0.8, 2.9) 0.17
Birthplace
USA 1.0 (Reference)
Outside USA 2.0(1.3, 2.9) 0.003 2.2(0.9, 5.2) 0.08
Eat Meat (times/month)
<10 1.0 (Reference)
>510 1.5(1.1, 1.9) 0.007 1.3(1.0, 1.8) 0.07
Blood Product Transfusion
No 1.0 (Reference)
Yes 2.2(1.7, 2.7) <0.001 1.1(0.9, 1.3) 0.56
Anti-HAV
No 1.0 (Reference)
Yes 1.3(1.0, 1.7) 0.03 0.8(0.6, 1.2) 0.24
Marital Status
Single 1.0 (Reference)
Separated/widow/widower 2.9(1.9, 4.4) <0.001 1.2(0.6, 2.1) 0.53
Married 2.5(1.7, 3.6) <0.001 1.3(0.7, 2.2) 0.34
*Only factors (from Table 1) that had a P value< 0.2 in the univariate analyses were included in the multivariate model and shown on this table. Particularly,
water source, low socio-economic status, gender, substance abuse, military service & level of education were not associated to HEV sero-positivity in the univariate
analyses.
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This NHANES-based study has a few shortcomings. It
was not possible to map out the genotypic distribution of
HEV in the U.S. since NHANES does not routinely per-
form genotype testing. Perhaps a more feasible approach
would be to consider confirmatory polymerase chain reac-
tion (PCR) or genotypic testing in individuals who were
identified as being IgM-positive. HEV genotyping in the
NHANES survey would help to identify the probable
sources of HEV exposure in the U.S. In a recent study by
Drobeniuc et al.,42 all cases of HEV infection in patients
with no travel history were seen to derive exclusively from
HEV genotype 3. The precise impact of the choice of
anti-HEV assay on the results of the current and previous
NHANES datasets is difficult to know, as head-to-head
comparisons of different assays on same samples are
known to yield discordant results.48,54 This issue has been
highlighted recently by Traore et al.55 and Rossi-Tamisier
et al.56 There has never been a head-to-head comparison
between the assay used in this study and the in-house assay
used in the NHANES III analysis.24 The high perform-
ance characteristics of the assay used in the current
NHANES analysis make it highly likely that the results of
this survey more closely reflect the actual seroprevalence of
HEV exposure in the U.S. Furthermore, confirmatory
testing with PCR in individuals testing IgM anti-HEV-
positive would have added more credibility to the per-
formance of the assay used in this study. Extensive valida-
tion of existing anti-HEV antibody assays or development
of assays with superior performance is critical for repro-
ducible epidemiological surveillance of HEV infection.
In conclusion, this study represents the most
updated data on the epidemiology of HEV in the U.S.
Using data obtained within the NHANES 2009-2010
survey with a high performance assay for HEV, we
were able to show that the seroprevalence of HEV in
the U.S. may not be as high as previously reported.
Compared to the 1988-1994 NHANES survey, the
seroprevalence of HEV has decreased from 21% to
6% in the U.S. population 6 years and older; a 3.5-
fold decline. The only factor significantly associated
with HEV seropositivity is increasing age.
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